We have explored a minimal supersymmetric standard model scenario extended by one pair of gauge singlets per generation. In the model light neutrino masses and their mixings are generated via inverse seesaw mechanism. In such a scenario, a right-handed sneutrino can be the lightest supersymmetric particle and a cold Dark Matter (DM) candidate. If Casas-Ibarra parametrisation is imposed on the Dirac neutrino Yukawa coupling matrix (Yν ) to fit the neutrino oscillation data, the resulting Yν is highly constrained from the lepton flavor violating (LFV) decay constraints. The smallness of Yν requires the sneutrino DM to co-annihilate with other sparticle(s) in order to satisfy DM relic density constraint. We have studied sneutrino co-annihilation with wino and observed that this sneutrino-wino compressed parameter space gives rise to a novel same-sign trilepton signal for the stop quark, which is more effective than the conventional stop search channels in the present framework. We have shown that the choice of neutrino mass hierarchy strongly affects the signal event rate, making it easier to probe the scenario with inverted mass hierarchy. 
I. INTRODUCTION
Existence of non-zero neutrino masses and mixings [1, 2] remain one of the unsolved puzzles and one of the strongest motivations for looking for physics beyond the Standard Model (BSM). Supersymmetry (SUSY) remains one of the frontrunners among various BSM candidates. However, the R-parity conserving minimal supersymmetric standard model (MSSM) is unable to address the neutrino mass problem. The easiest way to overcome this shortcoming is to incorporate a seesaw mechanism in the framework, where the light neutrinos gain non-zero masses through small mixing with additional gauge singlet fields. The canonical seesaw mechanism [3] [4] [5] [6] [7] introduces three generations of gauge singlet superfields to the MSSM particle contents. The light neutrino mass scale leads to very small Dirac neutrino Yukawa couplings (Y ν ) in the presence of TeV scale right-handed neutrinos. The smallness of Y ν makes it difficult to get any observable effect of the neutrino sector at the LHC. Lepton number and (or) lepton flavor violating (LFV) decays on the other hand, can constrain these parameters further with increasing sensitivities. A more phenomenologically interesting option is provided by the inverse seesaw mechanism [8] [9] [10] where the Y ν can in principle be as large as O(0.1) owing to the presence of a small lepton number violating parameter in the theory. Such large Yukawa parameters and sub-TeV RH neutrino mass can be constrained from collider as well as low energy experiments [11] [12] [13] .
Presence of a right-handed (RH) neutrino superfield in a SUSY theory provides us with an exciting possibility of obtaining a RH sneutrino as the lightest SUSY particle (LSP) which can also be a good cold Dark Matter (DM) candidate [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] . The left-handed sneutrino LSP option is strongly disfavored from DM direct detection constraint due to its gauge coupling with the Z-boson [26, 27] . A sub-TeV sneutrino LSP, in order to be considered as a DM candidate, therefore, has to be RH. This RH sneutrino arises from a singlet superfield and thus only couples to other particles via the Yukawa couplings. The DM experimental data can be another probe to test the neutrino sector parameters in models augmented with gauge singlet superfield. The only pair annihilation process of any significance involves Higgs bosons in the s-channel, and unless the sneutrino mass is close to the scalar resonance region, the annihilation is not enough to produce correct relic density [17] [18] [19] . Thus a sneutrino DM mass around m h 2 , where m h indicates the 125 GeV Higgs boson mass, has been the favored region from the DM constraints. However, this region is now under severe scrutiny with the improvements in DM direct detection constraints.
In the absence of the Higgs resonance region, it is quite difficult to produce enough annihilation cross-section for the RH sneutrinos in such scenarios. This forces us to look at co-annihilation options. With proper co-annihilation, a sneutrino can be a viable DM candidate throughout the mass range [100 GeV -1 TeV]. However, direct search constraints on the other sparticles indirectly put constraint on the sneutrino masses in such cases. Attractive options involve winos or higgsinos as next to lightest SUSY particle (NLSP) since they always present the possibility of coannihilation with more than one particle simultaneously. Thus the DM constraints naturally leads to a compressed electroweak sector involving the LSP sneutrino and multiple neutralino-chargino states as the NLSP. As a result of this compression, the decay products of the NLSP neutralino-chargino are expected to be soft, resulting in weaker exclusion limits. This also means that such a scenario will be hard to detect from direct production of the NLSP pairs. One can, however, produce them in a cascade and look for a multilepton channel with small Standard Model (SM) background to distinguish the signal.
One such possibility can arise from stop quark production and its subsequent decay into the LSP sneutrino via the neutralino-charginos. The physics of stop quark is of utmost importance in the MSSM-like theories that require to add a substantial correction to the tree level Higgs boson mass in order to increase it up to 125 GeV. This correction appears mostly from stop quark loop making the stop masses and mixing parameters of interest in the search of SUSY at the LHC. The existing constraints on the stop quark masses can extend up to 1 TeV depending on its various decay modes [28] [29] [30] [31] [32] [33] [34] . At the same time this exclusion limit can be relaxed in presence of a compressed electroweak sector as we have here. It turns out that the existing search channels are not sensitive enough to probe stop masses effectively under such circumstances owing to the poor signal rates. Hence we have constructed a same-sign trilepton signal region, which is nearly background free and thus, despite of a poor event rate, can be used to probe TeV order stop masses at relatively low luminosity. We have also shown that the choice of normal hierarchy (NH) or inverted hierarchy (IH) in the light neutrino masses is reflected in the final event rate which draws a nice correlation between the neutrino and stop sector and also highlights a unique characteristic of such neutrino mass models.
The paper is organised as following. In section II, we briefly give an overview of the model and describe how neutrino oscillation data has been fit. In section III we discuss the phenomenological constraints on the model arising from LFV decays, DM and collider experiments. In section IV we discuss the canonical stop search strategies at the LHC and propose for the same a novel same-sign trilepton signal region, which is more suitable to probe the present scenario. Then we go on to define few benchmark points representative of the parameter space of our interest and perform a detailed collider analysis to present our results in the context of 13 TeV LHC. We have shown the exclusion limits on the stop mass derived from this study at moderate and high luminosities at the LHC in case of null result. In this context we have also presented the limits that can be expected at a high-energy (27 TeV) hadron machine. In
III. EXPERIMENTAL CONSTRAINTS
In this section, we discuss different experimental constraints on the heavy neutrino and sneutrino parameters in addition to the neutrino oscillation data. The heavy neutrinos in the inverse seesaw can give large contribution in the loop mediated LFV process i → j γ, i → j j j and i → j conversion in nuclei [38-41, 43, 44] . Additionally, for much lower masses upto few GeV, the sterile neutrinos can further be constrained from different LFV meson decays M → M l i l j , fixed target experiments, the peak searches in π → eν and K → eν, as well as β decay [45] . Active-sterile neutrino mixing upto θ 2 ∼ 10 −11 can be probed in future FCC-ee [46] and SHiP [47] , relevant for few GeV mass range of the RH neutrino. SISM is augmented with small lepton number violation owing to the smallness of µ S . Therefore, the LNV processes, such as 0ν2β, LNV meson decays K → πl ± l ± will be suppressed in this model. We consider the heavy neutrinos in the [100 GeV -1 TeV] range that can be most optimally tested through the flavor violation and collider searches. In the SISM, i → j γ and i → j conversion in nuclei are further enhanced due to sneutrino-chargino and slepton-neutralino mediated loop contributions. We furthermore assume that the sneutrino is the LSP and obtain the constraints from the dark matter relic density.
LFV Constraints
As an artefact of fitting the neutrino oscillation data as described in the previous section, the resulting Dirac neutrino mass matrix, M D , becomes off-diagonal which can potentially enhance LFV decays like i → j γ. We keep the Yukawa matrix for the charged lepton diagonal. As a result, the LFV decays are generated at one loop through contributions from lepton-neutrino-W boson, lepton-slepton-neutralino and lepton-sneutrino-chargino loops. Both these non-supersmmetric and supersymmetric loop contributions have been studied in detail [38, 41, 48] . Depending on the choices of the neutrino sector parameters, namely, M D , M , µ S and the chargino and sneutrino masses, these LFV decay rates can be significant. The experimental limits on such LFV decay branching ratios [49] [50] [51] [52] [53] [54] [55] thus can restrict the model parameter space effectively. The existing constraints are more stringent for LFV decays of muons than of taus owing to better detection efficiency of the former. Hence stringent restrictions on the Y ν parameters are to be expected when inverted hierarchy among the light neutrino masses are considered owing to the resultant large Y ν corresponding to the first generation. In order to study the impact of these constraints on the LSP mass and its couplings, we have performed a scan where M has been varied within the range [100 GeV -1 TeV]. Wino mass parameter M 2 has been adjusted in such a way that m ν1,2 < m χ ± 1 ≤ m ν1,2 + 50 GeV to facilitate co-annihilation with the LSP, which has been discussed in the subsequent subsection. The value of tanβ has been kept fixed at 10 and different µ S values (10 −8 , 10 −7 and 10 −6 GeV) have been chosen with Y ν fitted according to Eq. 2.7. The computation of particle masses, mixing and their decay have been performed using SPheno 2 [56] [57] [58] after model implementation using SARAH [59] [60] [61] [62] [63] . For the LFV decay branching ratio calculations we have used the results from ref. [41] which include both the SUSY and non-SUSY contributions. Fig. 1 shows the variation of the relevant LFV decay branching ratios as a function of the LSP mass m ν1,2 3 . The different colored lines correspond to different choices of µ S while the black solid and dotted lines represent the present and future experimental sensitivities for the respective LFV processes. As expected, the constraints are most severe for the IH case in the µ → eγ and µN → eN * modes. In particular, for IH in the light neutrino masses, the LNV parameter µ S < 10 −6 GeV is excluded throughout the entire LSP mass region uptom ν = 1000 GeV. The restriction is relatively much weaker from LFV τ decays, τ → eγ, τ → µγ and τ → µµµ. The experimental limits on these decay modes are yet to improve significantly to probe the parameter space in consideration. As expected, for the τ LFV decays, NH mass hierarchy predicts a larger branching ratio than the IH mass hierarchy because of the largeness in third generation Yukawa couplings. This is easily testable in the next generation experiments. With the recent results of the neutrino oscillation experiment Noνa disfavoring IH in neutrino sector [64, 65] , the predictions for NH are even more significant. For τ → eγ the predicted branching ratio is smaller by more than O(10 4 ) than τ → µγ. In this case, both the lines corresponding to NH and IH merge to result in one unique line for each µ S values 4 . The restriction from τ → eee is the weakest, and hence we do not explicitly show that. As the future sensitivities show, µN → eN * conversion process is most likely to probe this parameter space entirely. Apart from the neutrino sector parameters, the masses of the neutralino and charginos can also be constrained from these LFV decay computations. In order to get Fig. 1 , we have only kept the wino mass close to the LSP as mentioned above. All other neutralino-chargino masses are kept above 2.0 TeV. Since the wino pair lie close to the LSP mass, [49] [50] [51] [52] [53] [54] [55] . The corresponding future sensitivities are shown by the horizontal dotted black lines [49] [50] [51] [52] [53] [54] [55] .
some of the parameter region with light enough sneutrino mass can be ruled out from the LHC data. However, LFV constraints on these masses depend on the choice of µ S . As shown in Fig. 1 , large µ S results in weaker LFV constraint. We checked that for µ S ∼ 10 −5 GeV, even for more constraining inverted hierarchy scenario, sneutrino and chargino masses close to 200 GeV are still allowed from the LFV decays. However, that parameter space will be ruled out from LHC direct search constraints on the gaugino masses. Note that, LFV decay rates are not significant enough to constrain SUSY particle masses above 100 GeV for µ S 10 −6 GeV if the light neutrino masses are aligned in normal hierarchy.
Dark Matter Constraints
In the SISM, a light RH sneutrino cold DM candidate can be ideally fit in the Higgs resonance region [17] [18] [19] , i.e., m ν1,2 requires to lie in the vicinity of m h /2, where m h is the SM-like Higgs mass in order to ensure enough annihilation to satisfy the relic density constraint [66] . The RH sneutrino states are required to have sufficiently small mixing with the LH sneutrino states in order to avoid the direct detection cross-section (σ SI ) constraints. However, the most recent constraint on σ SI imposed by DM experiments like XENON1T and PANDA [67] [68] [69] have already excluded this parameter space. On the other hand, imposing the LFV constraints on the LSP mass and couplings renders the Y ν parameters sufficiently small so that the resulting σ SI in the sub-TeV ν 1,2 mass region lies orders of magnitude below the present experimental sensitivity [67] [68] [69] . However, such small Y ν implies that even the Higgs resonance region can not provide sufficient annihilation for the RH-sneutrino LSP to satisfy the relic density constraint. As a consequence, one has to look for co-annihilation of ν 1,2 with other sparticles. Here we have studied the sneutrino co-annihilation with wino-like chargino and neutralino. The right-handed LSP sneutrino can not interact directly with the wino components of the chargino-neutralino pair and can only do so through their higgsino component. However, we have studied the case where the NLSP chargino-neutralino pair are almost purely wino-like. Under this circumstance, the resultant relic density is entirely due to the co-annihilation of the chargino-neutralino pair. The contribution of sneutrino annihilation to the relic density is negligibly small [70] . Hence, the LSP can be purely right-handed, that results in elusively small direct detection cross-section. We have use MicrOmegas [71] for the calculation of relic density and direct detection cross-section.
It is worth mentioning that a higgsino NLSP can also be a good choice. Due to the presence of three nearly degenerate neutralino-chargino states that can co-annihilate with the sneutrino, a higgsino NLSP scenario is also capable of producing the correct relic density with appropriate choice of the higgsino parameters. A bino LSP scenario, on the other hand, fail to meet the relic density criteria due to lack of sufficient co-annihilation channels. ) − m ν1,2 ) have been kept within 50 GeV by adjusting the wino mass parameter, M 2 . The ∆m variation is color coded according to the gradient bar on the right. The horizontal golden shaded region indicates the 2σ allowed range of relic density, Ωh 2 = 0.119 ± 0.0027 [66] . As evident from the figure, 15 < ∆m < 30 GeV is favored from Ωh 2 consideration. Therefore, one can derive stringent constraint on the NLSP masses subjected to the sneutrino DM mass from relic density requirement. The black contour in Fig. 2 shows the boundary below which ∆m < 10 GeV. With such small ∆m, the decay products of the NLSP will practically be undetectable. However, in this work, we are only concerned with the points lying over the relic density allowed band. Given the allowed ∆m corresponding to these points, the resulting NLSP decay products will be soft but detectable with varied efficiency 6 .
Collider Constraints
Since the sneutrino DM requires co-annihilation with a wino in the present scenario, the existing limits on the mass of wino-like chargino and neutralino can further constrain the DM allowed parameter region indirectly. The most stringent constraints from LHC on the wino mass is derived from trilepton and(or) dilepton final states resulting from χ is the LSP and is bino-like [72] [73] [74] [75] [76] [77] [78] . However, in our scenario the wino-bino mass hierarchy is reversed and sneutrino being the LSP, the final decay products are kinematically quite different. The co-annihilation requirement puts the wino χ 5 Choice of tanβ does not impact the sneutrino mass range or the LSP-NLSP mass gap required to produce correct relic density. 6 In our collider analysis, in order to attain maximal cut efficiency, we have considered ∆m ∼ 25 GeV.
compared to that used by the experimental analyses because of the sizable mass gap between the two states. χ ± 1 χ 0 1 production cross-section is expected to be larger, but the mono-lepton signal has a huge background contribution arising from single W production channel at the LHC. Thus the neutralino-chargino production channels result in much weaker limits on the relevant sparticle masses. Existing constraints from χ ± 1 χ ∓ 1 production can also restrict the SISM scenario. However, the resultant dilepton signal region requires relatively large lepton p T cuts that reduces the signal event rate drastically in our case. One can revisit the dilepton analyses of ATLAS and CMS in this regard with softer p T cuts on the leptons. Nevertheless, one has to use a large stransverse mass (M T 2 ) cut in order to get rid of the background arising from W boson pair production. This cut discards most of the signal events from chargino pair production here because of the small chargino-sneutrino mass gap. Moreover, the absence of large transverse missing energy makes this channel less sensitive at the LHC. The existing exclusion limits are clearly not sensitive when LSP-NLSP mass gap is ∼ 20 -30 GeV even with small M T 2 cuts [72] . All these factors combine to make the existing limits on the gaugino masses much more relaxed in our case and allow us to choose sufficiently light sneutrino DM masses. We have ensured that the existing constraints on the gaugino masses are properly taken into account by testing our parameter space against the LHC results via CheckMATE [79, 80] .
IV. COLLIDER PHENOMENOLOGY
Our discussion of the SISM scenario and the impact of the neutrino oscillation, LFV and DM experimental constraints point towards a naturally compressed spectrum consisting of the LSP sneutrino and the NLSP wino-like neutralino-chargino pair. As discussed in the previous section, the canonical search strategy for the gauginos at the LHC may not be sensitive enough to probe this scenario or distinguish the signal from that expected from a MSSM compressed spectra. We observe that a clean and distinguishable signal region for our scenario can be obtained via secondary production of the gauginos from a stop cascade. Note that, although the choices of wino masses in this framework are subjected to the choice of the LSP mass, the bino-like neutralino ( χ [32, 33] . Although similar final states can be obtained in our scenario, these conventional decay branching ratios can be quite small and at the same time, the leptons originating from the NLSP decay χ ± 1 → ν 1,2 are expected to be soft and consequently result in worse cut efficiency. Thus the conventional search strategies for the lighter stop may not be applicable to probe this scenario.
A very clean and unique final state can result from right-handed stop pair production and subsequent decay of a stop into a bino-like χ , this cascade can result at LHC in a same-sign tri-lepton signal, which is almost background free. The full-decay chain that we consider here is, therefore, as follows:
Final state consists of bb + n − jets + ± ± ± + E T ( ≡ e, µ), where two of the same-sign leptons originate from the two charginos while the third originates from one of the W -bosons arising from top quark decays. Note that, a similar hierarchy in the stop and gaugino masses can be obtained in the MSSM as well with wino-like LSP. However, in that case, in order to result in a same-sign trilepton final state, three of the same-sign W -bosons in the cascade would have to decay leptonically. The final event rate is, therefore, expected to be less [28] due to the small W leptonic decay branching ratio. However, in our present scenario, the NLSP χ ± 1 can only decay leptonically (e, µ or τ ) into the sneutrino and only one of the W s in the cascade is required to do the same. Hence the event rate is expected to be much larger. On the other hand, the LSP-NLSP compressed region (∆m 25 − 30 GeV) results in softer leptons, which affects the cut efficiency and dents the event rate somewhat, but the same-sign trilepton being a clean channel, proves to be much more effective in probing the SISM parameter space than the conventional signal regions.
A. Sample benchmark points
In Table I For our choice of the sneutrino mass and lepton number violating parameter µ S , the LFV branching ratios are well within the present experimental limits, and the IH case of BP1 is the one closest to be probed by BR(µ → eγ) in near future. The DM direct detection cross-sections are also rendered quite small. The choice of NH or IH is highlighted in the resulting Y ν matrix. The larger third generation Y ν results in larger decay BR of the χ ± 1 into τ ν 1,2 in the NH case. On the other hand, in the IH case, larger first generation Y ν leads to a larger BR( χ ± 1 → e ν 1,2 ). Naturally, one would expect larger leptonic event rates in the IH cases compared to the NH ones when the lighter chargino appears in the cascade. Thet 1 , being mostly right-handed, decays dominantly into a top quark and the bino-like χ 1 is chosen to ensure this so that the largest possible signal rate can be estimated.
Note that, the key difference in between BP1 and BP2 lies in the choices of the lighter stop and the LSP sneutrino mass. The relevant branching ratios of the χ 0 2 andt 1 are similar in both the benchmark points. BR( χ ± 1 → ν 1,2 ), where = e or µ, slightly differ in the IH case due to the resultant Y ν matrix with comparatively bigger Y 11 ν required to fit the neutrino oscillation data subjected to the choice of M 11 .
B. Analysis and future reach
We have simulated pair production of RH stop quarks and its subsequent decays as already discussed for the two above mentioned benchmark points. The events were generated at the parton level using MadGraph v2.5.5 [81, 82] and subsequently passed through Pythia8 [83] for decay, showering and hadronization. We have used nn23lo1 parton distribution function [84, 85] . Detector simulation was implemented via Delphes v3.4.1 [86] [87] [88] . Jets were constructed at this stage using anti-kT algorithm [89] . The ATLAS Collaboration has recently included the same-sign trilepton channel in their search for stop quarks in the context of MSSM [28] . We have implemented the same analysis to obtain our signal rate. The stop production cross-section has been appropriately scaled using the next-to-leading-order (NLO) factor obtained from the LHC SUSY cross-section working group webpage [90] .
The electrons are primarily selected with p T > 10 GeV and |η| < 2.47 barring the region between the barrel and endcap electromagnetic calorimeters, 1.37 < |η| < 1.52. The muon candidates are selected with the same p T threshold and |η| < 2.5. Jets are reconstructed with radius R = 0.4, p T > 20 GeV and |η| < 2.8. In our analysis we have implemented the p T dependent b-jet tagging efficiency and light jet misidentification efficiency following the ATLAS Collaboration criteria [28] . Finally, the b-jets are counted with |η| < 2.5. The event selection further requires at least two of the three same-sign leptons have p T > 20 GeV. In order to reduce SM backgrounds arising from mismeasurement of electron charge, events are vetoed if invariant mass of two same-sign electrons is within a 10 GeV window of the Z-boson mass. The ATLAS Collaboration has obtained 1.6 ± 0.8 SM background events at 13 TeV LHC with these criteria in the ± ± ± + ≥ 1 b-jet signal region with an integrated luminosity of 36 fb −1 [28] . In Table II below, we have shown the signal cross-section corresponding to our benchmark points and also the required luminosity to probe this scenario with 3σ and 5σ statistical significance (S). In order to compute S of our signal (S) over the SM background (B) we have used
, where σ B is the uncertainty in the measurement of the SM background. For simplicity, even for the higher luminosity estimates, we have assumed that σ B remains the same fraction of B as it is in 36 fb −1 integrated luminosity 7 . Note that, the IH scenario for BP1 can already be ruled out from the accumulated data. However, the NH case needs an integrated luminosity ∼ 828.3 fb −1 to achieve a 3σ statistical significance. BP2, on the other hand, would require much higher luminosity owing to the larger stop mass. A discovery significance in the NH case is beyond the reach of even 3000 fb −1 integrated luminosity. However, for the IH case, S = 3σ can be achieved at ∼ 845.8 fb −1 . Signal cross-section and required integrated luminosity at 13 TeV LHC to probe the benchmark points with 3σ and 5σ statistical significance in the ± ± ± + ≥ 1 b-jet signal region.
Results

BP1
As evident from Table II , the stop mass probe in the present scenario depends heavily on the choice of neutrino mass hierarchy due to the variation in BR( χ ± 1 → ν 1,2 ). For more comprehensive understanding of the parameter space, we have used the existing LHC data in order to determine the exclusion limit on the lighter stop mass subjected to NH and IH in the light neutrino masses. For this, we have kept the relative separation of the masses uniform throughout, i.e., m χ 0
The simple requirement of our signal region makes sure that the cuts efficiency does not vary significantly with such choice of the spectrum over a wide range of stop mass.
In Fig. 3 we have shown the choice of our mass spectra in the framework of SISM under consideration and presented reach of stop masses with existing data at the 13 TeV LHC with 36 fb −1 luminosity data. The red horizontal line represents the 95% confidence level exclusion limit on the visible cross-section (σ vis. = 0.11 fb) in this signal region put by the ATLAS collaboration [28] . The violet and cyan lines represent the stop mass reach in our model framework subjected to the existing data with IH and NH choices in the light neutrino masses respectively with the shaded regions already excluded. As evident, mt 1 < 815 and 935 GeV are already excluded under the NH and IH assumptions respectively.
If some excess is found in this signal region at higher luminosity, it would be useful to have a prior idea of the mass range in which we can hope to discover the stop with certainty. In order to determine this, we have computed the In spite of the small signal cross-section, therefore, the stop mass discovery reach can be in the TeV range in this signal region owing to the small SM background. The results do not improve drastically with the increase in the luminosity because of the presence of a large uncertainty factor in the SM background estimation. With more accumulation of data the statistical error is expected to decrease and that can improve the stop discovery reach significantly. With a high center-of-mass energy hadron collider becoming more and more relevant in the context of SUSY search, we have also estimated a projected discovery reach of the stop mass in the present scenario at a 27 TeV pp collider. Our SM background computation at this centre-of-mass energy from tth, ttW , ttZ(γ), V V and V V V , where V represents gauge bosons (W and Z) production channels yields a cross-section of 0.077 fb. We have computed σ B following the same prescription as in Fig. 4 . The NLO k-factor has been computed with Prospino [91, 92] 
V. SUMMARY AND CONCLUSION
In this work, we have investigated the interplay among neutrino mass mechanism, DM requirements and stop search at the LHC in the context of supersymmetric inverse seesaw scenario. The SISM scenario naturally gives rise to a right-sneutrino DM in the theory in the form of the LSP within an R-parity conserving framework. Originating from a gauge singlet, the sneutrino requires to lie close to the 125 GeV Higgs resonance annihilation in order to produce correct relic density. However, the present DM direct detection constraints have put this parameter space in jeopardy forcing us to look for co-annihilation of the right-sneutrino DM.
The sneutrino interactions are driven by the same Dirac neutrino Yukawa couplings introduced to fit the neutrino oscillation data. We have shown, using Casas-Ibarra parameterization, that the lepton flavor violating constraints force these Yukawa parameters to be small. The choice of yY ν here is subjected to the choice of heavy neutrino mass and the lepton number violating parameter, µ S . Thus the LFV constraints put a limit on the choices of µ S 10
−6
GeV for sub-TeV heavy neutrino masses in particular for IH. Among the constraints arising from the decay, µ → eγ turns out to be the most severe. The predictions for τ → µγ, and τ → µµµ are relatively weaker, and constrain sneutrino mass only in the mν < ∼ 100 GeV range. The model predictions in the τ sector can be tested in the future LFV searches. The constrained Y ν from the LFV data results in a very small direct detection cross-section of the sneutrino, which is beyond the present DM experimental sensitivity by a few orders of magnitude. This also forces the resonant contribution in relic density to be small and motivates one to look for co-annihilation of the sneutrino DM with other sparticles. In this work, we have explored the sneutrino-wino co-annihilation which has interesting implications for stop search at the LHC.
The co-annihilating DM scenario gives rise to a partially compressed electroweak spectra which makes the conventional stop search strategies weaker. We have shown that the relic density is satisfied due to co-annihilation of sneutrino with wino like neutralino, and chargino, requiring the mass difference between the LSP and chargino/neutralino to be ∆m ∼ 15 − 30 GeV for all values of sneutrino masses in between 100-1000 GeV. Indirect limit on the LSP sneutrino mass arises from the wino mass bounds. However, the compression in the spectra again results in relatively weaker exclusions allowing the LSP to be as light as 200 GeV in this scenario.
Under such circumstances, conventional stop search strategies prove to be ineffective in probing TeV scale stop masses. Here we have studied stop pair production and its subsequent decays into top and a bino-like NNLSPχ 0 2 . Further decay of the bino into gauge boson and a wino-like charginoχ ± , andχ ± → ν 1,2 leads to a novel same-sign trilepton signal ± ± ± + ≥ 1b − jets + E T for the stop at LHC. Unlike the conventional stop search channels, this signal region has very small SM background. As a result, despite of the small signal rate, stop mass can be probed close to 935 (815) GeV with the existing LHC data for IH (NH) choices in neutrino mass hierarchy. Stop mass limits prove to be stronger for the inverted hierarchy in the light neutrino masses due to the greater leptonic branching ratio of the chargino resulting in greater abundance of electrons in the final state, which also serves as a distinguishing feature of this model from the MSSM. In the MSSM with neutralino LSP, however, this same-sign trilepton signal rate will be much lower. A 3σ discovery significance can be obtained with m t1 ∼ 1 TeV at high luminosity with 13 TeV center-of-mass energy. We have also shown that the stop mass discovery reach can go beyond 1.5 TeV at a high-energy pp collider with 27 TeV center-of-mass energy. With improved sensitivity in SM background measurement at higher luminosity, the conservative limits we obtained are bound to improve significantly.
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